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Abstract

The genus Arceuthobiwm has been separated into two subgenera
based primarily on branching patterns: verticillate in subgenus
Arceuthobium and flabellate in subgenus Vaginatum. This study of
two California members of subgenus Vaginatwn (A. occidentale and
A. campylopodwn) showed that they exhibited limited (average less
than 5%) verticillate branching in addition to the predominate
flabellate type. Presence of flabellate branching, rather than
absence of verticillate branching is thus a better criterion for
distinguishing subgenus Vaginatwn. Subgenus Arceuthobiwn seems
to be exclusively verticillate.

Secondary branching pattern has been considered to be of major
taxonomic importance in separating subgeneric groupings of dwarf
mistletoe, Arceuthobiwn (Hawksworth and Wiens 1970, 1972; Kuijt
1970). There are two basic types of secondary branching: verti-
cillate and flabellate (fig. 1). Species with flabellate branching
occur only in the New World, but verticillate branching is exhibited
by all 01d World species and a few in the New World. Hawksworth
and Wiens (1970) used branching patterns as the primary basis for
designation of subgenera. Species with flabellate branching were
placed in subgenus Vaginata, and those with verticillate branching
in subgenus Arceuthobiwn.

1Headquarters is in Fort Collins, in cooperation with Colorado
State University.
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Figure 1.--Shoots of dwarf mistletoe: A, typical
flabellate branching pattern with cross section
through dashed area; B, typical verticillate or
whorled type of branching with cross section
through dashed area. All taxa show decussate
primary branching, but in most cases the secondary
type of branching also develops which may be
either flabellate or verticillate (Hawksworth and
Wiens 1972).
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Recently we noticed that Arceuthobium occidentale Engelm.
(subgenus Vaginata), parasitic on Pinus radiata at Cambria,
California, exhibited some verticillate branching in addition
to the predominately flabellate branching. These observations
prompted a detailed examination of A. occidentale and the closely
related species A. campylopodum Engelm., in California.

Thirty populations of A. occidentale, from 6 pine hosts, and
33 populations of A. campylopodwn, from 6 pines, were sampled
throughout California (Table 1). For each population, 50 shoots
with secondary branching (25 of each sex) were examined and the
proportion showing verticillate branching determined.

The results (Table 1) show some verticillate branching in all
but 1 of the 63 populations sampled. Verticillate branching was
quite variable among the populations studied: from none to 18%
for A. campylopodum and from none to 10% for A. occidentale. In
some populations, verticillate branching was common in plants of
one sex but absent in the other. For all populations, 4% of the
A. camnpylopodum shoots and 5% of the A. occidentale shoots
showed some verticillate branching. Verticillate branching was
about twice as common in staminate as in pistillate shoots for
both species.

The results show that these two members of the subgenus
Vaginatwn exhibit verticillate branching in addition to the pre-
dominate flabellate type. In addition, rare verticillate branch-
ing has been observed in other members, in the subgenus Vaginatwnm
(A. vaginatwn subsp. cryptopodwn (Engelm.) Hawksw. & Wiens, and
in A. eyanocarpum Coult. & Nels.), in Colorado.-

From a taxonomic standpoint, branching pattern is still a
valid character for separating the two subgenera of Arceuthobium.
However, the presence of flabellate branching, rather than the
absence of verticillate branching, is a better criterion for
distinguishing subgenus Vaginatwm. Subgenus Arceuthobium seems
to be exclusively verticillate. From a phytogenetic standpoint,
subgenus Vaginatwn seems to be derived from a basically verti-
cillate (0ld World) stock and, while predominately flabellate,
exhibits a limited amount of residual verticillate branching.
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Table 1. Proportion of shoot exhibiting verticillate branching.
Based on 50 shoots in each population.

Number of Pistillate Plants Staminate Plants
Dwarf mistletoe populations % shoots with
and host examined verticillate branching
Arceuthobium
campy Lopodum
Pinus ponderosa 16 2.6 D7
Pinus jeffreyt 11 2.8 Vo3
Pinus coultert 2 0 2.0
Pinus attenuata 2 0 18.0
Pinus sabiniana 1 0 0
Pinus contorta 1 0 4.0
Totals 33 2.2 5.4
Arceuthobium
ocetdentale
Pinus sabiniana 17 2.9 7.2
Pinus muricata 5 B3 7.1
Pinus contorta 2 3.3 6.5
Pinus radiata 2 10.0 0
Pinus coultert 2 2.0 2.0
Pinus ponderosa 2 0 4.0
Totals 30 3.3 6.0
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